Central nervous system toxicity of two adenoviral vectors encoding variants of the herpes simplex virus type 1 thymidine kinase: reduced cytotoxicity of a truncated HSV1-TK.
Herpes simplex virus type 1-thymidine kinase (HSV1-TK) in combination with ganciclovir is an efficient and widely used strategy in brain tumour gene therapy. Recently, we have shown effective inhibition of glioma growth in a syngeneic rat model using recombinant adenoviruses expressing the full-length HSV1-TK and an N-terminus truncated variant, HSV1-DeltaTK in the presence of ganciclovir. We also showed active chronic brain inflammation in the long-term survivors (3 months) treated with HSV1-TK plus GCV. Furthermore, our results indicated loss of myelinated fibres, oedema and indices of ongoing axonal degeneration. In this study, we assessed the cytotoxicity of both HSV1-TK variants in the presence or absence of ganciclovir, in primary cultures of neurones and glia, and in the rat brain in vivo. Our results indicate that, at viral doses where tumour cells are sensitive to the enzyme/prodrug system, (1) there is no major cytotoxicity for either neurones or glial cells grown in primary cultures, (2) on its own the full-length HSV1-TK is more cytotoxic than its truncated version HSV1-DeltaTK for a population of non-neuronal and non-glial cells within neocortical primary cultures, and (3) in vivo, when delivered into the striatum, RAds encoding HSV1-TK are more cytotoxic than RAds encoding HSV1-DeltaTK, after administration of ganciclovir. The effectiveness of HSV1-DeltaTK in preventing brain tumour growth in vivo, combined with its reduced cytotoxicity, both in vivo and in primary cultures of CNS cells, could represent an advantage for treatment of brain tumours using gene therapy.